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THE SAME 

(67) Abstract: 

purpose: a trench isolation structure of a 
semiconcfuctor device and a method for fabricating 
the same are provided to prevent a damage and a 
dent phenomenon of a tunnel oxide layer by using a 
silicon nitride layer liner buried by an isolation layer. 

CONSTITUTION: A trench region and an active 
region are defined on a semiconductor substrate 
(111). A tunnel oxide fayer(2l1) and a conductive 
layer pattern(120} are laminated on the active region 
of the semiconductor substrate(11 1). An inner wall 
of the trench region Is covered by a Silicon nitride layer llner(321). A region surrounded with the silicon 
nitride layer liner(32l) and a gap region between conductive layer patterns are filled by an isolation layer 
(260). A sidewall of the conductive layer pattern(l20) is contacted with an upper sidewall of the Isolation 
layer(260). The silicon nitride layer Iiner(d2l) is buried by the isolation layer(26Q) and the conductive layer 
pattern(120). A thermal oxide layer(240) Is inserted between the silicon nitride layer liner(321) and an inner 
wall of the trench region. A thermal oxide layer(250) is Inserted between the conductive layer pattarn{l20) 
and the Isolation layer(260). The Isolation layer(260) includes the first and the second isolation layer 
paltern(22l.232). The first isolation layer patt©rns(221 ) is buried by the silicon nitride layer IJner(32i) and 
the second isolation layer pattern(232). 
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E^;^ ^T^EI S! H JttSttCK 01 ^^PISl 4:XFM&I 

^igs^oii «55^i6i &a9S5S t>s^h= E^jq ae^nK ^^^^ ^^wi sjss &a^hifaj 

Di ^^ay eatr^j go,oj .^^^^ iaeJSS£FS[ MlUfih, ^a&i!t>9^ e>OILi(Hj 2JtB §S1 

WMS S^l SaeriHeBJ *^]2>S«t^ iTJ^El^''^ ^a^gs^e^ ifOlU a 




si^^ i3 s ssej- saesj ^sisssf^^ efoiu#s i^Ai^m, ^g^i ^iiss 

5^5^ £K3iu#e xiPism, ;3iiA»©ejei sue mesi ^^lu* a^^*^= m 



Hgs^S^Oil t[}-£f L0COS(LO(iii Oxiditlon of Silicon) dfc:Xf*^ei ?>^ga e|(birid*s 
beak)§011 2^tl M^m ^&0. 0|ei*f fll^fg ?|8| JH^'S ^S!^ itXhSa ^ 

S@ gS!!xlOtl ^mo^S ^'^S A^3^^D. 




ratio) ^-ym mtyn. om tm ohs ssmai ^^oiECvoidj ^21 ^mm w^^q. 011 eis 

ESxIOil SSMAi UEfUb ^'Bg ^»2J □>^S}^|Ol^(dislocatlon)3^ ^jfl? :?! 

e-1 • • 
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^^KM £S!« ^312J Shi^WDfr SWSI^ » 1 ^7}&^^^ file (22)^ ^^^D. 3^01 ^P|2| 
^^4^21 ^OflAI &'^3Q. OlSfth ^^»S|at(2l)0i CHtT €^(H) 

5j S^fa' "SCF- 



oim ^a^esjs^ 2K)m# (32)01 mn 



LAI 



. ym^m ^71 

^71 M t ^XM£JS| iilS(22)^ ;QI 2 Sl@ (23)01 tf^&D. 

£ 2b§ ^^71 aOf^^Sl I|S(31)2J XlTie ^2.*- SSOil ^71 £S2r(12)2| ^Jf 

fi^e £ 2ta 2MAI H^2^ aroi ^Oi fti 2 ^^eis^ p^(23)2^ ss^* 21)^(12) a^oiim soi hi 

ISH^' 7hS€ 01 goo gr'D. • 



7ISJ 

cHtt a 9!M sfe^g ft^xi^h7i ^sioi, itTii^^a^HHi oj^g wgesm^r eioius ym 
^ 7^7131 Misa =^2.nm mm^a siq. 

^71 71^5} Hf^iie ^'•S»F7I *I*FCH B SfSS SA-STI ?3lSm. 01 SA-STI «/S3ai7l 

^S^S ^S^i El^i^a-s,'- SI EHSOI gOlSD, -^^71 S^2i LH^s ^"^la 

ssh^^ eioiu(Hi ^oH eoixin, ^^eigssF^r a^omoj q^H f^iwua a ^7i aaei iee 
M AI0I2J 2S s^s iSsXheaisMHi situ ajflacK -^71 ^xwae^g ^►t^hj^ B^^im^ m 
^mm s ^t-^cK mEYM, ^asa5^s^ sfom^ ^^7i 4sx^sa2^• s! sb^ hsm sita & 



AU I <PV JU. lOTk. iW>^ *— • m a ^ —fi a. t f— 1 A i •>Li r-*- tJt m 1 ^ mi fl .2-1 Ul -n% 'VtJ .i& SI I I •« a LJkl 




^^^^^ s^^s,^ s^t^Q. m^M. ^Eisssf^^ Ei-oiusf ^^yi 

^^71 Xill ^Xf5Ej^»- S ^71 ^£J5§£>ef EWIld^ ^«Sl-& ^71 M?!!^ g^Gl 

SSOil 4'E|51SJ^^ E^OIU#^ ^S«m, ■fe'-7| ^EJS^2fS| EFDIU^ ^Oil ;j|M 4: 

^^Ej5|# 5s 5a?L*D. oioiAi, ^^71 Jan c^^\g\ msixi se; utofi ^ 

U#l ^2i^Kfl ^71 Mdxl LH^t ^El»l5l^»- EfOlU^ ^^*H:K 

010{! ^y\ EFOIU*^ ^^*I-7| ^^71 M?*!*) S^OI IS^s^ ^i^S^ 

AlPIOi ^^71 ««2J LH^ SI fe^7l £25!Sf HgSJ ^^01 g<^t^5^§ ^^^^ SiCK ^^7| 

sl-ei^ ^71 SSJxl ^^^1^71 ^t."- 6^AI^^^ SS.^ ftr£*n7l5(HI 7>^S ^^^1^^^ 
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£ 3 



3» 




^ ^ .. ^^Ej^HJS 

a Hit. 

s SS# #?| OI^OIXIDI, BT^SF^ ^eitH^ ^^7^ ^SD 

isFCM ^ttt}^ t^^m^ m^^m 3!qi uF^^i^ia. a^^i ^§§0^ 

g^^sj(240)2|- SS5|ii||ej(i20) ©^2J S^e|(250)OI ^^^H. ^^7\ Hi^afeTs (240,250) 

2iD. 




LHM £1^ :H I BBEICS?!)* ^&K}, 5EH7|^(S 1 ^2)01 AJ 7l^*h H^2I■ 

^71 <i|z^^ss Ely >^a2f(2n>i ^^aisj *f^€i b Si^ohai ^71 
Ai ^= ^^^^b\m 7^XlE^^^c ^^as sterns ai ^7\^ ^ siCh i*]- aAiiriStie soi& 



S^*!"CK n ^jIK -^71 XII 1 4=73^2|S| IiHi!(221)g ^•'71 ^BiE SSFSf e}OIU(321)01I SJtB MEiJ^Ol 
9Q. ^71 ^ej^gs^Hf £|.0IUI#2j 3qi71^ ^^'^ ^^^^ ^'AI^" 4^ SlSLi ^ 

E 61 s^iuFs. ^»-7i ^mm mn ^im niigct20)2j ^w^^ s€J$^3A^ 

^D^7^^7:|S| iIlfS(310)OI kai' UHDFXI ^7I Xil 2 i^t^EJ^^# S^t^AIEIHK n ^3J-S EAiSh b^2^^ 
01 ElAlldia XII 2.4:^F^EI^^ lIllS(23t) S ^OWXie*- iiH9(3n)0l ^^^CK 

^71 sai-;^^^^ jihsoids ssi Soi BTit^D. oitu 4'- 

71 ^5Sl5^2t £K)IU(321)7F itJLa^l S^2:SS qxiAIH ^ SiCK OIU ^71 ESSj- HH 

^3i^^ 7fe«0| SAM S^, ^7^Sjas Efe ^71 5§ ^((WIS ^3 ^71 OP SSOilAi) HI 2 

4i7:^^E|e| i||^(231)a ^Djg SS@ 51§^^ 4? SiCK ^71 &°!t^ ^ 

EH2J 5^^ fll 2 iiKi!(232)OI ^«SQ. D^- ^^3^ ?;r^ S 



E tot ^^3E5f3, ^ 

Ei^^tiS(2ii?¥^ E25| EiiE!(i20)iHi 2i*ii soisD. '6^7l E^n gejsj ij|B!s «asg5^s^ 

e}OIU(32l)i>| 2\n -^7| ^EJ»^Sf^^EK3lU0iI gEIAJfOlS S! ^^71 ES^j- iijEj^ 

MU\^ S ±7:mEief(250)M 2loB Xfl*l?SQ. ^71 -tAWae|(260)2J ^^Sf. £2°^ 

i|@(12D)2i ^wfif S^tfLK UiR\M, 6^71 ^HIEga^*" BWIU (321)= :4:71gai^K260) a ^ 
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AO) ^ei^iis^^ £K)ILI Stt ^71 » 1 Ili@# &7l^ 

B!gxi S^QI ^QOD aOIU#g 

^^s^(Upper sidewall)^ kMAI?!^ StJtfe ^S^S ^ggjjj ^sTJ^EI 

seii^ g^oi gHI-ge ^if+SW^jOl ^t":?! E.^n Lfj^ 31 -^-^I E35rii||g!2| 

PPJ 3J-T^MI!- sifs saoil sQSf uBi!°i ^^21- a^*i^ n 2 

8. Bt£3Efl7i?5sj :isase!(Hi ssan, ^tl'^l SeSJ 
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